Increasing development of fossil fuel resources, application of sludges to agricultural lands, and continuing release of industrial wastes will undoubtedly result in a redistribution of trace metals in the environment. These anthropogenic releases can be expected to increase soil levels of trace elements such as Ni2", resulting in a concomitant increase in the concentration of Ni2+ in plants and possibly in the food chain. Although Ni is considered a nonessential element in the nutrition of both plants and animals, it is present in substantial quantity in all living organisms (1). Plants have been shown to accumulate Ni2" in both vegetative tissues (10) and seeds (13), and therefore represent a source of Ni2+ to primary and secondary consumers and ultimately man.
Increasing development of fossil fuel resources, application of sludges to agricultural lands, and continuing release of industrial wastes will undoubtedly result in a redistribution of trace metals in the environment. These anthropogenic releases can be expected to increase soil levels of trace elements such as Ni2", resulting in a concomitant increase in the concentration of Ni2+ in plants and possibly in the food chain. Although Ni is considered a nonessential element in the nutrition of both plants and animals, it is present in substantial quantity in all living organisms (1) . Plants have been shown to accumulate Ni2" in both vegetative tissues (10) and seeds (13) , and therefore represent a source of Ni2+ to primary and secondary consumers and ultimately man.
A majority of research on trace element pollutants has been concerned with effects on growth and metabolism (10, 13) , and plant availability from sludge-amended soils (6 RESULTS AND DISCUSSION The use of intact plants to study the uptake behavior of nutrient and nonnutrient elements can effectively augment cellular and tissue studies by providing a quantitative estimate of the potential for root absorption and subsequent transfer to shoots while maintaining the physiological and structural integrity of the system. Use of intact plants for analysis of uptake kinetics is complicated by an inability to quantitate that portion of the root actively involved in transport and resolve active uptake into the symplast from physical sorption processes in the apoplast. Reasonably consistent absorption data were obtained in these studies by employing soybean seedlings of similar age and root mass, and by removal of sorbed '3Ni2" from root surfaces. While these parameters are important in obtaining reproducible results from large numbers of individual plants used in these studies, the effect of plant age, or more specifically root mass, relates mainly to the need to quantitate absorption based on some measure of absorptive surface. For purposes of these studies, plants from 15 to 21 days of age proved to be most suitable from the standpoint of absorption rate versus solution volume (minimum depletion of ions), the relative proportion of roots involved in absorption, and the presence of a developed shoot with two trifoliates. Figure 1 shows the effect of several desorption solutions (pH behavior of trace contaminates like Ni2" other than their effects on plant growth and metabolism (10 The uptake of Ni2' by intact soybean plants, measured as a function of concentration (0.02-100 tIM), results in absorption curves (Fig. 2) characteristic of nutrient ion uptake in higher plants. The absorption isotherms for both the intact plant and the shoots alone exhibit discontinuous transition. Although both sets of data exhibit three phases with similar transition points, there are apparent differences in their saturation kinetics.
Kinetic constants were calculated from Lineweaver-Burk plots for each of the phases (Fig. 2) for both root and shoot transport processes (Table I) 
